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均发生在表层，并在约 100 m 深处达到 234Th/238U 平衡，234Th/238U 活度比值范围




234Th输出通量平均为 1470 ± 120 dpm m-2 d-1，高出黑潮延续体内一般大洋区 234Th
输出通量 467 ± 380 dpm m-2 d-1三倍多。而在使用 POC/234Th比值将 234Th 输出通
量转化为颗粒有机碳输出通量后，发现反气旋涡区颗粒有机碳输出通量 8.4 ± 3.5





































The magnitude of POC flux from the euphotic zone reflects the capacity of
sequestration of atmospheric CO2. As an important sink of atmospheric CO2, the
northwestern North Pacific has attracted the attention of numerous scientists.
However, most of the previous investigations were conducted in the
Kuroshio-Oyashio mixed regions and the Oyashio current. In comparison, few studies
has been carried out in the Kuroshio Extension where there are a great number of
mesoscale eddies in all year round. The mesoscale eddies, both cyclonic eddy and
anticyconic eddy, can change the POC flux inside. Accordingly, the Kuroshio
Extension probably has a great capacity of CO2 fixation. In this study, we measured
the POC flux from the euphotic zone within the Kuroshio Extension using 234Th/238U
disequilibrium and discussed its controls. This study helps to understand the role of
the northwestern North Pacific in the sequestration of atmospheric CO2.
Our investigation was carried out in April 2015. We collected samples of total
234Th, particulate 234Th and POC from 30°N to 40°N and from 140°E to 160°E in the
Kuroshio Extension. We divided the study region into an anticyconic eddy region and
a common ocean region. The deficit of 234Th was evident in the euphtic zone at all the
stations. The largest deficit always occurred in the surface. 234Th reached secular
equilibrium with 238U at a depth of ~100 m. 234Th/238U ratios varied between 0.57 ±
0.02 to 1.15 ± 0.04. In general, 234Th deficit in the anticyconic eddy region was larger
than that in the common ocean region. The Chl-a and POC data also suggest that the
234Th deficit in both regions was caused by scavenging of biological particles.
The distribution of 234Th flux is consistent with that of 234Th deficit in the
Kuroshio Extension. The average 234Th flux in the anticyconic eddy region was 1470
± 120 dpm m-2 d-1, which was 3 times the flux in the common ocean region(467 ±
380 dpm m-2 d-1). We converted the 234Th flux estimates into a POC flux using
POC/234Th ratio in the suspended particles. The average POC flux in the anticyconic















4.5 ± 0.7 mmolC m-2 d-1. Regardless, POC flux in the common ocean region varied
greatly due to different mixing effect. At the stations characterized by relatively weak
mixing, the average POC flux was 2 times the flux at the stations with strong vertical
mixing. Compared to POC fluxes in other oceanic regions, the POC flux in the
Kuroshio Extension is relatively high.
Finally, we attempted to examine the relationship between POC flux and POC
inventory using a linear least square analysis method. Though the data is limited, we
found a significant correlation between POC flux and POC inventory.
























235U、234U，半衰期分别为 4.5 × 109 y、7.04 × 108 y、2.45 × 105 y。三者之中唯 238U
自然丰度最高，约为 99.3%，经过衰变后产生 234Th等一系列子体（图 1.1）。238U
在海洋中分布广泛，并以 UO2(CO3)34-的形式存在。因 UO2(CO3)34-在海水中会与
带负电荷的颗粒相互排斥，故在大洋中鲜有颗粒态的 U 存在。据报道, 在大洋
水体中颗粒态 U 数量 ≤ 0.1%[1]，因此可以认为 238U 在海洋中难以被颗粒吸附。
弱颗粒活性与化学行为保守这两个特点，使得 238U 与盐度有着良好的线性相关
性：[2]。
SLdpmU  07081.0)/(238 （1.1）
式中 238U为 238U浓度，S 为盐度。
钍，原子序数 90，元素符号为 Th，与 U 一样是同属第七周期的第Ⅲ副族的
锕系元素。与铀相比，钍的同位素种类繁多，但在自然界中的钍几乎全为 232Th，
相比之下半衰期仅为 24.1 天的 234Th 含量极低，且极易衰变。在大洋中，234Th














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
